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Portland Harbor Superfund Site
 Listed in 2000 as Superfund Site
 U.S. EPA and Oregon DEQ oversight (with multiple federal 

and state agencies and Tribal governments)
 Lower Willamette Group – 12 companies and 2 public 

agencies funding cleanup studies.  Ten parties signed the AOC



Site Background
 Over 100 years of industrial activity
 Many types of industries and contaminants:
 Ship construction and maintenance (metals, TBT, PCBs)
 Chemical manufacturing (pesticides, dioxins, perchlorate, Cr VI)
 Wood treating (PAHs, PCP, metals)
 Bulk petroleum storage (PAHs)
 Manufactured Gas Plant (PAHs, Cyanide)
 Rail Road Yards (PAHs)
 Metals production, fabrication and recycling (metals, PCBs)
 Industrial and urban Stormwater (metals, PCBs, phthalates, pesticides)



Portland Harbor Challenges

 Large site at bottom of large watershed
 Dynamic river system
 Large number of sources and source types
 Large number of PRPs and MOU partners 
 Regulatory complexity - ESA listed receptors
 Integration of RI/FS with source control, early actions and 

NRDA, WQ authorities and USACE
 Background contamination may prevent achievement of 

some RAOs
 Managing uncertainty, political interest



Upland Source Control 



DEQ Source Control program 
 Total Sites in Program = 100
 Closed Sites = 28
 Continuing Work = 72
 High Priority = 14
 Medium Priority = 29
 Low Priority = 28
 TBD = 1



Source Control Sites Status
 High Priority Sites

 Interim or final SCMs have been selected and implemented at 12 of 13 sites
 Six sites have effective ground-water SCMs operating
 Ground-water SCMs being installed at Gasco and Arkema sites in 2012-13

 Medium Priority Sites

 Goal - SCEs completed by 12/13
 17 of 29 medium-priority sites have SCEs
 22 sites have interim SCMs in place
 11 sites to have SCEs completed in 2013

 SCEs completed 12/13
 10 of 28 low-priority sites have SCEs
 15 low-priority sites have interim SCMs in place
 15 low-priority sites to have SCEs completed in 2013



Arkema Slurry Wall



Upstream Source Control



Zidell – upland cleanup, riverbank and 
sediment cap of PCB source area



Portland Harbor Area Early Actions

 Address hot spots and facilitate overall sequencing of harbor-
wide work

 GASCO: PAHs 
 Phase 1 Early action completed in 2005
 Phase II work to be integrated with in-water FS 
 Phase II work will likely be performed post-ROD

 Terminal 4: PAHs 
 Partial abatement completed at T4 
 Phase II of early action may be completed post-ROD

 Arkema: DDx
 Disputes resolved sufficient to allow EECA sampling
 Working to integrate in-water RI/FS with early actions

 RM 11E: PCB
 Early Action Agreement 2012



RM 11E

Presenter
Presentation Notes
EPA recently signed AOC with RM 11E parties for additional focused FS/pre-design work



RI/FS – Current Status
 Final baseline human health assessment approved April 

2013 (formal dispute)
 Final baseline ecological risk assessment due June 20th, 

EPA expects to approve by end of June 2013
 Draft RI Report July 2011 – review completed Dec 

2011- EPA modifying document, targeted for Oct 2013
 Draft FS Report submitted March 30, 2012 (15K pages) 

EPA initial comments December 2012



Draft RI Conclusions

 RI data demonstrates relationship between sediment, surface 
water, tissue and upland sources
 Chemical concentrations are higher in near shore areas and deeper 

sediments
 Ongoing sources of contamination still exist throughout study area 

(e.g., stormwater, groundwater, bank erosion)
 Highest levels of contamination in 9 major areas 
 RM 5-7 
 Significant ongoing sources
 NAPL 
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Areas of Benthic Risk



Total PCBs in Smallmouth Bass

Swan Island Lagoon

Willamette Cove

RM 11E



Total PCBs in Sculpin

Oregon Steel Mills
RM 11E

Willamette Cove



Human Health Risk Assessment
Exposure Scenarios Evaluated



Baseline Human Health Risk 
Assessment Results

 Greatest risk from consumption of resident fish
 Lower risk through sediment direct contact
 Consumption risks and hazards > 1 x 10-4 and HI of >1 both harbor-wide and river 

mile scale
 Harbor-wide: PCBs are the primary contributor to risk from fish consumption. 
 River Mile Scale: Dioxins/furans are a secondary contributor risk and hazard. 
 PCBs are primary contributor to the noncancer hazard to nursing infants, primarily 

because of the bioaccumulative properties of PCBs and the susceptibility of infants to 
the developmental effects associated with exposure to PCBs.

 The largest source of uncertainty includes the lack of good site-specific information 
about consumption of resident fish from Portland Harbor prior to the initiation of 
fish consumption advisories. 



Baseline Ecological Risk Assessment 
Results

 PCBs, DDx, dioxin and PAHs are most ecologically significant 
 Fish– PCBs, DDx, TBT and metals present highest risk to fish and 

shellfish (tissue residue and dietary)
 Wildlife – PCBs, DDE and dioxin present highest risk to birds and 

mammals  (dietary)
 Benthic Community – toxicity, TBT, metals, PAHs, PCBs, DDX and 

VOCs (bioassays, generic and site specific SQGs, tissue residue and 
TZW)



AOPC Identification
 26 Areas of Potential Concern
 Fish consumption (PCBs) is the primary risk driver
 Benthic Risk – Sediment toxicity
 PAHs – Direct contact and shellfish consumption
 Organic pesticide, PECD/TCDD 

 Secondary COCs
 BEHP, metals, TBT, TPH, PCP, hexachorobenzene

 Key sediment source areas:  
 OSM, Schnitzer Steel, Port T4, GASCO, Arkema, Shipyard and 

Swan Island, Willamette Cove, Gunderson, RM11E
 Site-wide AOPC based on PCBs and fish consumption
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Arkema

Shipyard/Lagoon
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Willamette 
CovePort T4



Draft Feasibility Study 
 Draft Feasibility Study submitted by LWG March 30, 2012

 EPA provided initial comments on December 18, 2012
 EPA letter highlighted major comments

 Letter and comments on EPA website

Presenter
Presentation Notes
Why is EPA review taking so long.  
-documents large/complex, 
-RI and BHRRA not quite what EPA asked for and needing modified, 
-white papers from non-LWG members that we need to review and consider as we move forward, 
-dispute on the BHRRA, 
-congressional inquiries 
-Headquarters inquiries due to PRP initiation
-Resources
etc.



Draft Feasibility Study Options
 RALs distinguish alternatives through B thru G
 Eleven alternatives evaluated
No Action - A
 5 removal focused (dredging) B thru F
 5 integrated (still involve significant dredging) B thru F
Alternative G was Screened out early and not evaluated

 Removal and integrated include mixed technologies
 Assumes sources will be controlled



Cleanup Methods
Combinations of methods used in different areas of the Site
 Dredging
 Capping
 Treatment – in place or after dredging 
 Innovative Technologies
 Monitored Natural Recovery
 Enhanced Monitored Natural Recovery



Remedial Action Levels



Draft FS Alternatives



Sediment Cleanup Areas
Total Site: 2,172 Acres



Alternatives Evaluation – Empirical Data



SMA Mapping- Alt D. Example



Figure 5.9-1
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Alternative E



Volume Development
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LWG Alternatives Comparison



LWG Best Scoring Alternatives



LWG Conclusions in Draft FS
 Site is depositional (supports MNA)
 All alternatives adequately reduce risks to human health and 

environment (except the No Action Alternative)
 Differences - cleanup action levels, active cleanup time, impacts, 

use of technology, and cost



EPA Comments on Draft FS
 Document not approvable
 EPA is performing independent evaluation and comparison of 

alternatives
 EPA expects to redraft portions of the report with support 

from LWG
 Working with LWG on process and schedule targeting FS 

revision by Spring 2014 



Major Issues – Draft FS
 Monitored Natural Recovery emphasis
 Fate and transport model predictions of depositional rates for many 

areas

 Dredging effectiveness and impacts

 Site-wide vs localized focus evaluation

 Short term vs long term impacts

 Appendix E “Sensitivity Analysis”

 Comparative analysis of alternatives

 “packaging” of technologies/alternatives
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LWG Model Predictions Deposition 
and Erosion



LWG Predicted SMB Tissue at RM 11E



LWG Predicted SMB Tissue RM9-10 
(Gunderson)
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Site-wide vs. Localized Focus
 Many contaminants are in discrete areas, some localized 

sources in certain sections of the river. Sitewide focus dilutes 
sources

 Sitewide averaging not consistent with ecological relevance 
for key species (ie, small mouth bass home ranges)



Dredging Evaluation
 FS Dredging assumptions – releases, residuals, production, 

project duration and sequencing
 Releases and residuals feed into models
 Corps ERDC review & recommendations
 Releases – LWG: 3% of contaminants mass (100% soluble); 

ERDC: 1% with current practices
 Residuals – LWG 5% of mass in last cut w/ 6” cover
 Production – LWG: 2100 cy/day (700 cu/day/plant, 3 plants 

@ 10 to 12 hrs day); ERDC: 5,600 to 6,000  



Predicted PCB concentrations



Disposal
 LWG assumed screening CADs and CDFs
 Draft FS includes various CDF combinations for alternatives 

C through F.  
 CDF locations at Arkema, Swan Island Lagoon and T4
 Arkema and Swan Island CDFs conceptual
 T4 CDF – selected for T4 early action, at 60% design
 Local opposition to CDFs 



Arkema CDF
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EPA review process
 Finalizing PRGs, RALs based on final RAs
 Tech checkpoints/work sessions 
 Areas of focus – rolling river miles 
 MNR model evaluation – ERDC (Earl Hayter)
 Dredge residuals, releases – ERDC 
 Road to ROD



PH – Road to ROD

Basis for action

Preferred remedy 
components
- No action

- MNR
- Cap

- Removal
- Restoration

Expected outcomes
- Time = 0

- Time = 30 yrs
Institutional 

Controls
Long Term 
Monitoring

Community 
Participation

Proposed 
Plan/ROD

Detailed Alternative 
Analysis
• 9 Criteria

• Cost Effectiveness
• Time to Achieve RAOs

Residual Risk 
Analysis

Review Agency 
preferred alternative

Circle back for all 
key Stakeholder 

issues
Outline draft of 

proposed plan
Plan to resolve any 

outstanding 
stakeholder issues
Review TOC for 

Revised FS

FS-Mtg 4

Develop Remedial 
Action Alternatives

FS-Mtg 3

Technology Evaluation
•No action

•MNR
• EMNR
•Cap

•Dredging
• Disposal

Detailed Evals
• Dredging Production
•Dredging Effectiveness

• Cap Design
•MNR – suitable locations
• EMNR – effectiveness

• Disposal Options
Develop Decision Tree

FS-Mtg 2

Path

Key Issues from 
RI/RAs

RAOs/PRGs/RALs
Hot Spots/PTMs
Workgroups with 

LWG
Plan Meeting 2

FS-Mtg 1

Characterization

Background 
Concentrations

Depositional Areas
Areal and vertical 
extent of COPCs

RI
Human Health

Receptor Scenarios
• Complete Pathways
• Relevant Area for 

Exposure Point 
Concentration Calcs

Ecological

Receptor Scenarios
• Complete Pathways
• Relevant Area for 

Exposure Point 
Concentration Calcs

• Benthic Tox
- Predicted vs. Actual

RAs



Draft FS to ROD
 EPA review of Draft FS – 2013
 Public outreach
 Adequate basis for remedy selection
 Comment/revisions/Final FS

 Proposed Plan development
 Begin drafting based on draft FS
 R10 peer review
 NRRB/CSTAG reviews

 Proposed Plan – public comment – 2014
 Record of Decision - 2015



Community Involvement
 Four FS information sessions 
 Portland Harbor Community Advisory Group meets 

monthly
 TAG Grant –Willamette Riverkeeper 
 Regular e-mail updates to over 1000 people with 

information about the investigation and cleanup
 Project team members make presentations to a wide 

variety of stakeholders and audiences. 



Portland Harbor
EPA Contacts/Additional Information

EPA CONTACT
Chip Humphrey  

Kristine Koch

Sean Sheldrake

Rich Muza

Lori Cora

Alanna Conley

PHONE #
(503) 326-2678

(206) 553-6705

(206) 553-1220

(503) 326-6554

(206) 553-1115

(503) 326-6831

TITLE
RI/FS RPM

RI/FS RPM

Early Action RPM

Source Control RPM 

Site Attorney 

Public Affairs Coordinator

http://www.epa.gov/Region10/PortlandHarbor
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Portland Harbor Superfund Site

		Listed in 2000 as Superfund Site

		U.S. EPA and Oregon DEQ oversight (with multiple federal and state agencies and Tribal governments)

		Lower Willamette Group – 12 companies and 2 public agencies funding cleanup studies.  Ten parties signed the AOC













Site Background

		Over 100 years of industrial activity

		Many types of industries and contaminants:

		Ship construction and maintenance (metals, TBT, PCBs)

		Chemical manufacturing (pesticides, dioxins, perchlorate, Cr VI)

		Wood treating (PAHs, PCP, metals)

		Bulk petroleum storage (PAHs)

		Manufactured Gas Plant (PAHs, Cyanide)

		Rail Road Yards (PAHs)

		Metals production, fabrication and recycling (metals, PCBs)

		Industrial and urban Stormwater (metals, PCBs, phthalates, pesticides)









Portland Harbor Challenges

		Large site at bottom of large watershed

		Dynamic river system

		Large number of sources and source types

		Large number of PRPs and MOU partners 

		Regulatory complexity - ESA listed receptors

		Integration of RI/FS with source control, early actions and NRDA, WQ authorities and USACE

		Background contamination may prevent achievement of some RAOs

		Managing uncertainty, political interest









Upland Source Control 
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DEQ Source Control program 

		Total Sites in Program = 100

		Closed Sites = 28

		Continuing Work = 72

		High Priority = 14

		Medium Priority = 29

		Low Priority = 28

		TBD = 1













 Source Control Sites Status

		High Priority Sites

		Interim or final SCMs have been selected and implemented at 12 of 13 sites

		Six sites have effective ground-water SCMs operating

		Ground-water SCMs being installed at Gasco and Arkema sites in 2012-13

		Medium Priority Sites

		Goal - SCEs completed by 12/13

		17 of 29 medium-priority sites have SCEs

		22 sites have interim SCMs in place

		11 sites to have SCEs completed in 2013

		SCEs completed 12/13

		10 of 28 low-priority sites have SCEs

		15 low-priority sites have interim SCMs in place

		15 low-priority sites to have SCEs completed in 2013

		









Arkema Slurry Wall







Upstream Source Control







Zidell – upland cleanup, riverbank and sediment cap of PCB source area
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Portland Harbor Area Early Actions

		Address hot spots and facilitate overall sequencing of harbor-wide work

		GASCO: PAHs 

		Phase 1 Early action completed in 2005

		Phase II work to be integrated with in-water FS 

		Phase II work will likely be performed post-ROD

		Terminal 4: PAHs 

		Partial abatement completed at T4 

		Phase II of early action may be completed post-ROD

		Arkema: DDx

		Disputes resolved sufficient to allow EECA sampling

		Working to integrate in-water RI/FS with early actions

		RM 11E: PCB

		Early Action Agreement 2012









RM 11E



EPA recently signed AOC with RM 11E parties for additional focused FS/pre-design work
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RI/FS – Current Status

		Final baseline human health assessment approved April 2013 (formal dispute)

		Final baseline ecological risk assessment due June 20th, EPA expects to approve by end of June 2013

		Draft RI Report July 2011 – review completed Dec 2011- EPA modifying document, targeted for Oct 2013

		Draft FS Report submitted March 30, 2012 (15K pages) EPA initial comments December 2012









Draft RI Conclusions

		RI data demonstrates relationship between sediment, surface water, tissue and upland sources

		Chemical concentrations are higher in near shore areas and deeper sediments

		Ongoing sources of contamination still exist throughout study area (e.g., stormwater, groundwater, bank erosion)

		Highest levels of contamination in 9 major areas 

		RM 5-7 

		Significant ongoing sources

		NAPL 
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Areas of Benthic Risk
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Human Health Risk Assessment

Exposure Scenarios Evaluated





















































































































































































































































































































































































































































































































































































































































*

*











Baseline Human Health Risk Assessment Results

		Greatest risk from consumption of resident fish

		Lower risk through sediment direct contact

		Consumption risks and hazards > 1 x 10-4 and HI of >1 both harbor-wide and river mile scale

		Harbor-wide: PCBs are the primary contributor to risk from fish consumption. 

		River Mile Scale: Dioxins/furans are a secondary contributor risk and hazard. 

		PCBs are primary contributor to the noncancer hazard to nursing infants, primarily because of the bioaccumulative properties of PCBs and the susceptibility of infants to the developmental effects associated with exposure to PCBs.

		The largest source of uncertainty includes the lack of good site-specific information about consumption of resident fish from Portland Harbor prior to the initiation of fish consumption advisories. 









Baseline Ecological Risk Assessment Results



		PCBs, DDx, dioxin and PAHs are most ecologically significant 

		Fish– PCBs, DDx, TBT and metals present highest risk to fish and shellfish (tissue residue and dietary)

		Wildlife – PCBs, DDE and dioxin present highest risk to birds and mammals  (dietary)

		Benthic Community – toxicity, TBT, metals, PAHs, PCBs, DDX and VOCs (bioassays, generic and site specific SQGs, tissue residue and TZW)









AOPC Identification

		26 Areas of Potential Concern

		Fish consumption (PCBs) is the primary risk driver

		Benthic Risk – Sediment toxicity

		PAHs – Direct contact and shellfish consumption

		Organic pesticide, PECD/TCDD 

		Secondary COCs

		BEHP, metals, TBT, TPH, PCP, hexachorobenzene

		Key sediment source areas:  

		OSM, Schnitzer Steel, Port T4, GASCO, Arkema, Shipyard and Swan Island, Willamette Cove, Gunderson, RM11E

		Site-wide AOPC based on PCBs and fish consumption
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Draft Feasibility Study 

		Draft Feasibility Study submitted by LWG March 30, 2012

		EPA provided initial comments on December 18, 2012

		EPA letter highlighted major comments

		Letter and comments on EPA website





Why is EPA review taking so long.  

-documents large/complex, 

-RI and BHRRA not quite what EPA asked for and needing modified, 

-white papers from non-LWG members that we need to review and consider as we move forward, 

-dispute on the BHRRA, 

-congressional inquiries 

-Headquarters inquiries due to PRP initiation

-Resources

etc.
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Draft Feasibility Study Options

		RALs distinguish alternatives through B thru G

		Eleven alternatives evaluated

		No Action - A

		5 removal focused (dredging) B thru F

		5 integrated (still involve significant dredging) B thru F

		Alternative G was Screened out early and not evaluated

		Removal and integrated include mixed technologies

		Assumes sources will be controlled









Cleanup Methods

Combinations of methods used in different areas of the Site

		Dredging

		Capping

		Treatment – in place or after dredging 

		Innovative Technologies

		Monitored Natural Recovery

		Enhanced Monitored Natural Recovery









Remedial Action Levels







Draft FS Alternatives







Sediment Cleanup Areas

Total Site: 2,172 Acres







Alternatives Evaluation – Empirical Data











SMA Mapping- Alt D. Example
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Figure 5.9-1







Alternative E
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Volume Development
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LWG Alternatives Comparison







LWG Best Scoring Alternatives
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LWG Conclusions in Draft FS

		Site is depositional (supports MNA)

		All alternatives adequately reduce risks to human health and environment (except the No Action Alternative)

		Differences - cleanup action levels, active cleanup time, impacts, use of technology, and cost









EPA Comments on Draft FS

		Document not approvable

		EPA is performing independent evaluation and comparison of alternatives

		EPA expects to redraft portions of the report with support from LWG

		Working with LWG on process and schedule targeting FS revision by Spring 2014 









Major Issues – Draft FS

		Monitored Natural Recovery emphasis

		Fate and transport model predictions of depositional rates for many areas

		Dredging effectiveness and impacts

		Site-wide vs localized focus evaluation

		Short term vs long term impacts

		Appendix E “Sensitivity Analysis”

		Comparative analysis of alternatives

		“packaging” of technologies/alternatives









LWG Fate and Transport Model
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Flow, 
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Sediment Transport Model



Contaminant Fate Model







Resuspension,
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Sediment concentration



Hydrodynamic Model























LWG Model Predictions Deposition and Erosion







LWG Predicted SMB Tissue at RM 11E







LWG Predicted SMB Tissue RM9-10 (Gunderson)













Site-wide vs. Localized Focus

		Many contaminants are in discrete areas, some localized sources in certain sections of the river. Sitewide focus dilutes sources

		Sitewide averaging not consistent with ecological relevance for key species (ie, small mouth bass home ranges)













Dredging Evaluation

		FS Dredging assumptions – releases, residuals, production, project duration and sequencing

		Releases and residuals feed into models

		Corps ERDC review & recommendations

		Releases – LWG: 3% of contaminants mass (100% soluble); ERDC: 1% with current practices

		Residuals – LWG 5% of mass in last cut w/ 6” cover

		Production – LWG: 2100 cy/day (700 cu/day/plant, 3 plants @ 10 to 12 hrs day); ERDC: 5,600 to 6,000  









Predicted PCB concentrations







Disposal

		LWG assumed screening CADs and CDFs

		Draft FS includes various CDF combinations for alternatives C through F.  

		CDF locations at Arkema, Swan Island Lagoon and T4

		Arkema and Swan Island CDFs conceptual

		T4 CDF – selected for T4 early action, at 60% design

		Local opposition to CDFs 









Arkema CDF







T4 CDF
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EPA review process

		Finalizing PRGs, RALs based on final RAs

		Tech checkpoints/work sessions 

		Areas of focus – rolling river miles 

		MNR model evaluation – ERDC (Earl Hayter)

		Dredge residuals, releases – ERDC 

		Road to ROD









PH – Road to ROD







Draft FS to ROD

		EPA review of Draft FS – 2013

		Public outreach

		Adequate basis for remedy selection

		Comment/revisions/Final FS

		Proposed Plan development

		Begin drafting based on draft FS

		R10 peer review

		NRRB/CSTAG reviews

		Proposed Plan – public comment – 2014

		Record of Decision - 2015









Community Involvement

		Four FS information sessions 

		Portland Harbor Community Advisory Group meets monthly

		TAG Grant – Willamette Riverkeeper 

		Regular e-mail updates to over 1000 people with information about the investigation and cleanup

		Project team members make presentations to a wide variety of stakeholders and audiences. 









Portland Harbor

EPA Contacts/Additional Information

EPA CONTACT

Chip Humphrey  

Kristine Koch

Sean Sheldrake

Rich Muza

Lori Cora

Alanna Conley

PHONE #

(503) 326-2678

(206) 553-6705

(206) 553-1220

(503) 326-6554

(206) 553-1115

(503) 326-6831

TITLE

RI/FS RPM

RI/FS RPM

Early Action RPM

Source Control RPM 

Site Attorney 

Public Affairs Coordinator

http://www.epa.gov/Region10/PortlandHarbor





















Portland Harbor Superfund Site





Extent of
Initial Study Area

Portland Harbor Study Area
2010 Status of Source Control Priorities

Cenand: O ermiesisic
[ Hon Prioiy
] Mo ity
I o Pty
[ p—

(=

Hydroboundary









s





LLERER]

SBAIY $N004 YOBAY UMOJUMOQ

ERLIEENE]













PETRINAPROPERTIES VLLC———,

ORTLAND CITY OF

o m\

Oregon WashinionRairoad  NaigatonCo.
SSroruocor
PETRNAPROPERTES 1 1C
ron Padi Raicad Co
Cargiline
imwmcm RBPADINCOD G Nortwest

5) RBPampin Corp

Salret o Pciic NW

Legend . PRI
-9 Sediment Surface PCB Distribution
0-34ughkg — River miles.
5500 [ reaof tena Concen ugust2011)
- 76- 150 ughg D Docks and Structures
- 160 - 300 ughg : Navigation Channel Feet
€€l
I 310-10000ghg Tatds 0 M 50 TR0 1000

T 1.100- 34000 ugig e








Total PCBs (ug/kg)

O Scuipin, whole body

100000 —|

10000

1000

100 —

10

°
°
° °
%
° °
° ® o
°
° o
T T T T T T
6 7 s 0 1" 12
TEast  fwest ® Detected
River Mile + ChanFZ  $ MC O Non-Detected





Portland Harbor RALs (parts per billion)

Dioxin/ Benthic
Furans Toxicity

Alternative
PCB PAH DDD DDE DDT

* No toxicity immediately after active remedy completion.
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2-The costof the entire duration of the project in today's dollars.





LEGEND

~ Alternative B - 49 Acres
W Alternative C - 76 Acres
BN Alternative D - 95 Acres
BN Alternative E - 191 Acres
W Alternative F - 391 Acres
==== River miles
[ Portland Harbor Study Area
|| Tax Lots
[ __ Navigation Channel

Note: EMNR areas are not shown for Alternatives B-F.
Miles

e 0 025 05 075 1





7. OverallRecovery Category (Weighted Averagel

" Number of Lines of Evidence n Weighted Average.

5 Surfacs Sedment Gran Sizs & Long ferm Recovery Rae Predicton
1 P =T re— e vewp—y
- a S cam2 o 4 o conn [ o a7 o e
oty I Con ot oy e — [Epeerthodny
[ [ [ [Shret]
[=ptpsest
Figurs 62212

ANCHOR

QEA =22

i —

[Smsmari o

Portiand Harbor RIFS

Dt Feasiiiy Stucy Repor:

MINR EmpidcaliPhysical Weight of Svdence Evaluaton
RverMie 7108





Trese figures show the SMAS for sach stemative based on the
moping of Remedial Acton Levels and Comprahensive Banthic

Risk Avess.

LecenD
Comprenensve Benti sk Aress
aPEa 8000 voika

m 0D 200 ks

el B2 500 ugho

[0 e o Potenia Concern (August 2011)
- Riermies

[ P Habor e

[ERp

! Navigaton Cramel

Exstng Remediaton Cap

Feet
1,000 2,000 3000 4000
e

"LOWER WILLAMETTE GRoUP-

DO NOT QUOTE OR CITE

This document is currently under review by US EPA
and s federal, state, and tribal partners, and is subject

to change in whole or in part

Figure 53-1c
Portland Harbor RIFS
Draft Feasibility Study

Summary of SMAS Designated by Alterative D





ANCHOR

Preiminary raft nformation: istriution Resiced t EPA Project Team. Foues31
QEA =2t Contans npar

"
Prefminary Analyses Subjec to Change in Whol o Portand Firbar RIES





i

g
L
q

&-1008,

eoor|  saoer

002

5104
7810

ows an exampie of how SubSMAs were intersected
with Treissen Polygons based on subsurface sample locatons I

| orter 1o ssimate edment removal ohmes,
/ I z
TEcEnD 5
I ot Future Maitenance recge (FD) [ Stucurs - No Removal(5N) hiessen Polygan [0 Portana Harwor e \

Navgaton Cramnel (NC) 1 shucturs-Under (5) ] mooks ana Stuctures , N G
I Open Water (OW) [ Structure - Upiand Removal (5U) [l Areas o Potential Concern (August 2011) Tax Lots. om w W

T2 2 Navigaton Chamet
ANCHOR DO NOT QUOTE OR CITE Figure 5.10-1

QEA &2

G

"LOWER WILLAMETTE GROUP

This document is currently under review by US EPA
and its federal, state, and tribal partners, and is subject

to change in whole or in part

Portland Harbor RIFS
Draft Feasibility Study
Example Thiessen Intersections with SubSMAs





sua00

s1e00

v
H

z
H

5] Comingency o it Cnsrcion s
50 st Contss, Moo s e

R IirectConsirucionCoss (Design,Responsie Pty
and Agency Oversight dring consruction and Boncing)

W e
This figure chow e contibution

W orecaie of vanius atematve e
e averalcotsofthe ltermtives.

Tota timated Netresent Valve 540

W ereeerea o

W st restment

ANCHOR
QEASEE
we
Lower Wiamete Group

DONOT QUOTE ORCITE
Tis documert 5 currty undr review
oy US A 2 s e, s, v
Bl parmer, 3 s st o change.
v or g

Fgue072
Portznd Harbor RIFS
Brat Feaseity Sudy





CERCLA Evaluation 6-Criteria Summary Score
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